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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a foamed roller 
suitable as a toner supply roller used particularly for an image forming 
apparatus, by processing the roller having a skin layer on its surface, having 
an excellent toner supply performance, and being capable of stably supplying a 
toner. 

SOLUTION: The method for manufacturing the foamed roller comprises the steps of 
contacting the roller having a rotational shaft and a foamed elastic layer 
provided on its outer periphery and having the skin layer on a surface with a 
jig having many needles, and homogeneously entirety circumferentially 
perforating the skin layer on the surface of the elastic layer by the needles. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a method for effidentty memufiacturing a 
foamed roller having no useful skin layer as a toner supply roller or the like 
used for an image forming apparatus, by disappearing the skin layer of the 
roller having the skin layer on its surface by a simple method. 

SOLUTION: The method for manufacturing the foamed roller comprises the step of 
heat treating in a non-contact type the skin layer of the roller having a 
rotational shaft and a foamed elastic layer provided on its outer periphery and 
including the skin layer on the surface to melt to disappear the skin layer. 
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The sleeveless magnet roller 40 to be used in the present invention is obtained 
by kneading a raw material In which magnetic powder (e.g., or 
ferromagnetic powder of rare earth magnets), sulphur, and vulcanization 
accelerator, further conductive agents (e.g., carbon black and carbon fiber) 
according to the need, are added to a rubber material (e.g., urethane rubber, 
silicone rubber, and butyl rubber), followed by casting, vulcanization, outer 
grinding, and magnetizing. In addition, for the present invention, an 
isotropic magnet roller is also available which is made up by projecting or 
extruding a kneaded material mainly comprising thermoplastic repin (poiyamide, 
ethylene vinyl acetate copolymer, ethylene ethyl acrylate copolymer, or the 
like) and magnetic power (preferably 50 to 90 wt %). 



The sleeveless magnet roller 40 to be used in the embodiment 2 is a magnet 
roller with 32 poles symmetrically frtted, obtained by kneading and projecting 
a compound in which a 90:10 ratio of isotropic Ba krtite pc^der as magnetic 
power and nylon-6 are mixed, whose surface magnetic flux density is 200G. 
Besides nylon resin mentioned above, polyurethane resin, ethylene ethyl 
acrylate and the like, or plastic having some elasticity to exett no 
stress on toner may be employed as r§^n for the sleeveless magnet rdler 40. 
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charg9 control agent include a metallic complex salt, and a quaternary ammonium 
salt. 



Detailed Description Text - DETX (21): 

FIG. 6 is a diagram of a developing device which is another embodiment of the 
invention. A blade-like or cylindrical regulation member 15 made of a 
r^o^:L\}3W.\\^.^.-^Lt:fA^SXl^^9. metal or a resin is urged by press means 1 6 using an 
elastic body such as a spring or rubber, against a toner caRier 12 for 
carrying toner 7. This causes the regulation member 15 to be elastically 
deformed so that, at the contacting area of the toner can-ier 12, the toner 7 
is triboelectrically charged to have a predetemnined polarity, and thinned so 
that one or two toner layers are fbmied. At least the surface of the toner 
carrier 12 is fonned by a foamed member having a hardness of 40 degree. (JIS 
A) or less. V\^en pressed by a rigid body, the toner carrier 1 2 is easily 
defonned. Similarly, when the toner carrier 1 2 is formed by a foamed member 
having a hardness of 40 degree. <JIS A) or less, a development nip length of 1 
mm or longer can be obtained even in the case of a low developing pressure of 5 
gC^mm or less, thereby allowing the soft contact developing process to be 
staby conducted. The toner cannier 1 2 comprises a iom.m4 member 14 which is 
formed on the outer surface of a shaft 1 3 mad© of a metal or rssm.sjTid vyhjch 
has foarfi cells of several tens to one thousand microns. In the embodiment, the 
foamed member 14 is formed by a pdyurethane foam. Alternatively, the foamed 
member 14 may be made of another foam in the same manner as the foamed member 
28 of the supply member 26 described above. A supply member 1 7 conoprises a 
cvlindrical solid member 19 made of a metal, resin or hard rubber and formed on 
the outer surfiace of a shaft 18 made of a metal or resin. The surface 
roughness of the supply member 1 7 Is several tens microns. 
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FIG.6 (b) 




FIG.6 (c) 



FIG.6 (d) 
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Detailed Description Text - DETX (14): 

FtG. 6(a) is a schematic cross-sectional view of an embodiment of the 
developing device according to the present invention wherein a magneHc field 
generating layer is prov/ided on the surlace of a toner carrier. In this 
embodment. a foam portion 61 and a solid surface layer portion 62 are provided 
in that order on a base 60, such as a shaft, and a rn.3igLrMc field generating 
layer 63 is provided on the solid surface layer portion 62. When the maqn^^iri 
Held generating layer 63 is provided on the outer periphery of the toner 
carrier in this manner, the rnagnetjc toner can be held on the toner carrier by 
means of magnetic force and stabty transported, so that the scattering of the 
toner can be prevented. Further, at the time of the development, the 
occurrence of fogging can be reduced through the generation of the development 
inhibitory ftxce by the iTia9Q-?.tic force against the developing force by the 
developing electric fieid. Furiher, rt is also possible to attain a 
development electrode effect by making the rn?.gpetic field generating layer 63 
eiectroconductive. The thickness of the m^^nfiiic field generating layer 63 is 
prefiarably 100 .mu.m or less hxim the viewpoint of ensuring ample flexibility. 
With respect to the material for the rnacfiiitic: field generating layer 63, the 
dispersion of a fefronrragnetic fine powder in substantially the same resin as 
^^M^pJs^^. portion 61 confaibutes to an improvement in the bonding 
strength beifwveen the solid surface layer portion 62 and the mac^ettc field 
generating layer 63. An even layer can be formed as the rnagn^ic field 
generating layer 63 through the use of spray coating, transfer coating, irt-mold 
coating, roller coating, electroless plating or the like. The ferromagnetic 
material for the xm^^M. field generating layer 63 may be any material known 
asaniagnetjc reconding material and a m?^gnetic material. Specific examples 
tiiereof include a magnetic material containing at least one elemerrt selected 
from Fe, Ni, Co, Mn and Cr. for example, .gamma.- Fe.sub.2 O.sub.3, Ba-Fe, 
Nl-Co, Co-Cr and Mn-AI. The demagnetization of the nragnstic field generating 
layer 63 caused by a rrH?i3PJ£;^ic toner and a magnetically soft component around 
the developing device can be prevented by applying a coercive force of 2000 Oe 
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TITLE: Magnet roller, process for producing same and developing unit using 
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In regard to a process for producing such a magnet roller, there is 
prevailingty errployed a process which comprises molding a magnet main body 
portion by Injection moldng or extrusion molding of a composition for magnets 
in which magnetic powders are mixed with a thermoplastic resin bind??!: composed 
principally of rtyloR or polypropylene, by the use of a mold which has generated 
a magnetic field on the circumference of a cavity thereof to mold the 
composition into the form of a roller and magnetize to desired magnetic force 
characteristics. 
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Detailed Description Paragraph Table - 0ETL<14): 

TABLE 6 Image evaluation L/L hl/H Form of contact Knead- Solid Moming Melt 
charging roller ing f^.}iiyj^^\^y^}Si. black Charging 1st sh. adhesion Rubtier 
condi- sorb- fine powder image roller image to layer Surfiace byer tions ance 
.si^aj .times. He W .times. R density fog contamination density chim 
Example: 1 0 EPDM Nylon resin A 0.65 22 0.044 1 .32 2.5 3 1 .30 3 11 EPDM Nylon 
resin A 0.64 38 0.044 1 .35 2.0 3 1 .32 4 1 2 EPDM Nylon resin A 0.64 38 0.024 
1 .35 2.0 4 1 .32 4 foam 13 EPDM Fluorine- cont. A 0.64 38 0.024 1 .36 1 .9 5 
1 .31 4 fba^ri acrylic rssjn 14 EPDM Ruorine-cont. B 0.55 38 0.024 1.35 1 7 5 
1 .35 5 ftKJrii acrylic r^?;in Comparative Example: 4 EPDM Nylon resin C 0.73 22 
0.044 1.^ 3.0 1 1.25 i 5 EPDM Nylon resin D 0.18 22 0.044 1 .25 1 .5 4 1.35 3 
L/L: Low ternperature/low humidity environment H/H: High temperature/high 
humidity environment 
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Detailed Description Text - DETX (10): 

FIG. 2 is a dia^m showing another toner carrier 22. A tilade-tike or 
cylindrical regulation member 15 made of a non^magnetjc orj^^^ metal or a 
resin is urged by press means 1 6 using an elastic body such as a spring or 
rubber, against a toner carrier 22 for carrying toner 7, This causes the 
regulation member 15 to be elastically deformed so that, at the contacting area 
of the toner carrier 12, the toner 7 is tri bo electrically charged to have a 
predetermined polarity, and thinned so that one or two toner layers are formed. 
A jfcRimerf member 24 having feja} cells of several tens to one thousand microns is 
formed on the outer surface of a shaft 23 made of a metal or a resin . A 
fleodbte layer 25 having a thickness of several tens to several hundreds 
microns is fomied on the outer surfece of the foamed member 24. The 
configuration in which the toner carrier 22 is constructed by the foamed member 
24 and the thin flexible layer 25 having a surface of a low expansivity so as 
to attain the rubber hardness of 40 deg. (J IS A) or less can reduce the 
friction toad t)etween the foamed member 24 and the foamed member constituting 
the supply member 26. Moreover, the configuration enables the development nip 
lencfth to be 1 mm or longer even in the case of a low developing pressure of 5 
gAnm or less, thereby allowing the soft pressure developing process to be 
stably conducted, in the embodiment the foamed member 24 is made of a 
polyurethane foam. Altematively, the foamed member 24 may be made of another 
foam In the same manner as the foamed member 2B constituting the 
above-mentioned supply member 26, Particularly, flexible foams such as 
polyethylene, polyurethane, sflicone, and neoprene are suitable as the material 
of the fbamed member 24. Among these materials, a polyurethane foam is 
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